However, two problems ought to be recognized:
INTRODUCTION
The rotation of the Earth varies with time. Its equatorial component in a geographic reference frame is known as the polar motion. Apart from a slow drift, the polar motion is observed to consist mainly of an annual wobble (a 12-month forced oscillation) and the Chandler wobble (a 14-month free oscillation). Both wobbles are known to be continually excited; the geophysical problem is to identify the forcing However, two problems ought to be recognized:
1. As summarized in Table 1 , the estimates from the above mentioned previous studies (parameters will be defined in section 2) are in considerable discord. This is generally attributed to the large differences in the data sets that were analyzed. So far, no post-1973 data have been In light of these considerations and the sensitivity of ß estimates to small errors in the spatial and temporal dependencies of the source data, it becomes desirable to revisit 
In (6) and (7), the factor 1.43 arises from the Earth's rotational deformation, and the factor 1.00 accounts for the canceling of the effects of the rotational deformation and the solid Earth elastic yielding under surface loading.
In this paper we will ignore the b and h terms. They are [1983]. The response of the fluid ocean to the overlying atmospheric loading/unloading should be properly treated in evaluating (1). The measured P over the oceans applies directly only if the oceans were rigid. Otherwise it needs to be modified. In the extreme case where the ocean can react completely isostatically as an inverted barometer (IB), the effective P will be uniform over the ocean, varying only with time in accordance with the total mass change over the ocean. The implications of the IB hypothesis have been discussed at length by, e.g., Merriam [1982] and Wahr [1982] . Here, without sutficient knowledge about the behavior of the real oceans on the time scale of interest, we will do the computation both ways: with and without the IB effect.
DATA AND COMPUTATION
The ECMWF data base that we use spans 9 years: 1980-1988. It consists of the geopotential height and wind velocity at seven sampling altitudes corresponding to pressure levels of 1000, 850, 700, 500, 300, 200, and 100 mbar. The data are given twice daily at 0000 UT (Greenwich midnight) and 1200 UT (Greenwich noon) on a global grid of 2.5 ø latitude by 2.5 ø longitude. They have been preprocessed and interpolated onto a 2 ø latitude by 2.5 ø longitude grid [Schubert et al., 1990] Additional insights into the accuracy of the computed W(motion) are provided by the good correlation found between the length-of-day (LOD) and the axial AAM computed from the modern data [e.g., Rosen and Salstein, 1983] . On the one hand, the AAM-LOD correlation itself does not guarantee that the wind data would be sufficiently accurate for determining W(motion). This is because (1) this correlation is dominated by the prevailing zonal wind field and a uniform zonal wind, however large, contributes nothing to W(motion) (cf. equation (2)); and (2) the north-south wind field v has long been recognized as difficult to obtain accurately. On the other hand, the AAM-LOD correlation implies empirically that the altitude discretization and surface gridding as well as the geographical coverage of the data are probably adequate.
Our results will be those computed for "mean daily" Our task now is to extract the annual signals from the excitation series. Thus, for a given series, a composite "mean year" is first generated by a straight averaging of the The solar annual Sa tide, being zonal in its potential, does not have any appreciable impact on the polar motion: it gives rise to an excitation of no more than a fraction of 1 mas [e.g., Lambeck, 1988] . It does so through the oceanic tidal response; the solid Earth' s response stays zonal and is orthogonal to, and hence has no effect on, the polar motion.
Among It may be that the combination of all the above can account for the observed A• +; but until future observations (on ground as well as from space) can provide the necessary data, the problem of the source of the annual wobble excitation will remain only partially solved.
